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GEOCHEMISTRY.—Notes on the analysis of mineral sulphide 
water.' J. G. Farrcuiip, U. S. Geological Survey. 


In the course of analysis of a sample of water from the Texas 
oil field which was highly charged with alkaline sulphide, the 
author was at a loss to find a method of detecting and estimating 
not only the total sulphide sulphur but also the carbon dioxide 
as half bound and wholly bound. When the soluble salt of a 
heavy metal, such as cadmium chloride, is added to an alkaline 
sulphide water an insoluble sulphide is formed and an amount 
of hydrochloric acid is liberated equivalent to the sulphide pres- 
ent; thus, 


MSH + CdCkh = CdS + MCI + HCl 


where M is an alkali metal. 

If only the total sulphide and carbonate are to be determined, 
the problem is very simple, for all that is necessary is to intro- 
duce into a measured quantity of the mineral water undergoing 
analysis the soluble salt of a heavy metal, acidify the water with 
a small quantity of acetic acid, and absorb the liberated carbonic 
acid in the usual way, but if the presence of bicarbonate is to be 
determined, then a modification of this procedure becomes neces- 


1 Published by permission of the Director, U. S. Geological Survey. Received 
Oct. 15, 1920. 
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sary. As soon as the sulphide is precipitated the liberated acid 
immediately breaks up all the carbonate, or at least an uncertain 
quantity of it. 

A series of synthetic waters was prepared, each being the ap- 
proximate counterpart of the mineral water under examination. 


TABLE 1 


ANALYSIS OF THE TEXAS MINERAL WATER IN PARTS PER 100,000 





Positive ions Negative ions 





2480.0 Cl 4231.0 
261.3 SO, 131.9 
46.9 Ss) 40.0 
None CO; 28.7 
HCO; 9.7 





This ratio of S to total CO, is 1.4 to 1.0. Tests were first 
made on water containing only sodium hydrosulphide and 
sodium carbonate. In preparing the sodium hydrosulphide, 100 
ec. N/10 NaOH was saturated cold with hydrogen sulphide, then 
heated to boiling in a current of hydrogen sulphide and cooled. 
A few cubic centimeters of this liquid remained neutral to phenol- 
phthalein for a few seconds. This solution was then mixed with 
one containing 0.1 gm. Na,CO;, and the whole was diluted to 1 
liter with water free from carbon dioxide. The percentage of 
total sulphur, as determined iodometrically, was 0.369 gm. per 
liter. This amount was confirmed gravimetrically by precipitat- 
ing the sulphur as cadmium sulphide, which was in turn converted 
to and weighed as cadmium sulphate. The result showed 0.388 
gm. of sulphur per liter, or a somewhat higher figure for the 
giavimetric method. However, the difference between the two 
methods was only 5 per cent and could easily be accounted for 
by slight impurities in the cadmium sulphate or by difference 
in the samples taken. The sulphur content of the natural min- 
eral water at the time of determining the alkalinity was found 
to have changed to 0.156 gm. of sulphur per liter. The total 
alkalinity as determined by N/20 HCl was equivalent to 0.600 
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gm. NaOH per liter. This amount was divided as follows: 
NaOH equivalent to S”, 0.195 gm. per liter; NaOH equivalent 
to CO;", 0.382 gm.; NaOH equivalent to HCO;’, 0.064 gm.—a 
total of 0.641 gm. NaOH per liter, or a difference of 6.4 per cent 
from the titration value. 

The apparatus for determining carbon dioxide was of the 
usual form, a good illustration of which can be found in figure 
21 (page 218) of Bulletin 700 of the United States Geological 
Survey. The only change made was the substitution of a Peligot 
tube containing K,Cr.O; + H.SO, for the calcium chloride tube 
which is attached directly to the water condenser. This mixture 
was preferred for oxidizing traces of hydrogen sulphide and ab- 
sorbing moisture and fumes of ammonia as explained further on. 

The method.—Briefly, the method used is based on the expul- 
sion of half bound carbon dioxide together with volatile hydro- 
gen sulphide from the sample by boiling it for 5 minutes in a 
rapid current of pure hydrogen, and fixing these products in an 
absorbing solution composed of ammoniacal chlorides of cad- 
mium and barium. This is the first operation. The second 
involves the separation of these volatile products by acidifying 
this ammoniacal mixture with acetic acid in order to liberate 
again the carbon dioxide while the hydrogen sulphide remains 
fixed as cadmium sulphide. The ammoniacal absorbing solu- 
tion is composed of 10 cc. strong ammonia, freed from CO, and 
containing a few cc. of BaCl, solution, about 5 cc. CdCl, solution 
(1 cc. = o.or gm. S), and about 20 cc. water free from CO». 
This solution is contained in a Peligot tube which is attached 
directly to the water condenser. A 100 cc. sample of the arti- 
ficial water was taken by means of 2 pipette and introduced into 
the boiling flask. A stream of purified hydrogen (from Zn + 
HCl) was passed rapidly for a few minutes through the appa- 
ratus; then heat was applied to the flask, which was boiled 
vigorously for 5 minutes and allowed to cool for half an hour 
in the current of hydrogen. The Peligot tube containing CdS 
and possibly BaCO; was then substituted for the flask whose 
remaining sulphide content was precipitated by the addition 
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of a solution of 5 cc. CdCl and set aside for the moment 
and stoppered. Connection was then made to the regular 
carbon dioxide train (with the chromic acid tube), air free 
from carbon dioxide was drawn through the train and 15 
ce. I-1 acetic acid was introduced into the ammoniacal cadmium 
chloride, partly precipitated as cadmium sulphide together with 
barium catbonate, by means of a small separatory funnel attached 
to the Peligot tube. The tube was immersed in a boiling water 
bath, and the aspiration continued for 30 minutes. Any un- 
neutralized ammonia fumes may now be caught in the chromic 
acid. After the test the soda-lime tube showed no increase in 
weight. The flask containing the non-volatile hydrogen sul- 
phide and carbon dioxide was next replaced, 4 cc. 1-1 acetic acid 
was added to decompose the normal carbonate, and the solution 
was boiled for a few minutes and cooled 30 minutes more in a 
current of air free from carbon dioxide. The soda-lime tube 
showed a gain of 0.0407 gm., whereas 0.0415 gm. was present. 
Therefore no carbonate formed in this water, a fact confirmed 
by repeated tests. 

Inasmuch as no half-bound carbon dioxide was formed in the 
above mixture a new solution was made up of a like amount of 
sodium hydrosulphide, but containing 0.84 gm. of NaHCO; per 
liter, the chemical equivalent of the sodium hydrosulphide pres- 
ent. The first test on 100 cc. boiled as above described in a 
current of hydrogen showed that 0.0078 gm. CO, had been 
driven over into the Peligot tube, as against a possible 0.022 gm. 
An iodometric determination of the volatilized sulphide gave 
0.0098 gm., or 38.8 per cent of the total present. Below is a 
table of the results obtained by decreasing the ratio of the sul- 
phide to the bicarbonate present in the generator. This ratio 
was effected by using smaller aliquot portions, and at the same 
time keeping the amount of sodium bicarbonate nearly constant. 
Although the water mixture was kept under a layer of toluol in 
a well-stoppered bottle, its sulphide concentration grew less 
within a week, hence an occasional check on the sulphide value 
was necessary. 
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TABLE 2 


TABLE SHOWING THE BEHAVIOR OF NaSH aNnp NaHCO; ALONE WHEN BOoILED 
IN HyDROGEN 





Fixed CO: Volatile S (by difference) 





No. of test 
Quantity in Quantity in 
grams Percentage grams Percentage 





0.044 86.3 0.0253 38.8 
0.044 80.0 0.0126 46.5 
0.044? 72.26 0.0159 rene 
0.066 83.2 0.0157 74.9¢ 
0.055 86.3 0.008 67.5 














a Same room temperature for 1°/, hours: CO: 87.7; S 24.4. 
b Very rapid boiling. 
c High. 


The percentages shown indicate that the fixed CO, remains 
fairly constant. The figure for volatile CO, ranged from 0.006 
to 0.014 gm., depending on the rate of boiling and the flow of 
hydrogen. This rate has a more marked effect on the amount 


of volatile sulphide as well. An effort was therefore made to 
pass the hydrogen at as nearly a uniformly rapid rate as possible. 
In all the tests made the sum of fixed and volatile CO, was 
within 0.001 to 0.003 gm. of the total present. The quantities 
of sulphide were in closer agreement with the total present, 
about 0.oo1 gm. Because of the greater ease in dealing with the 
fixed sulphide left in the flask, this portion was determined iodo- 
metrically, and the volatile sulphide was obtained by difference. 
From time to time blank tests for CO, were made in order to 
check up the apparatus, no blank of more than 0.001 gm. being 
accepted. Most blanks were nearly zero. 

Another solution was now prepared, containing magnesium 
chloride in an amount equal to that present in the natural water 
to be analyzed, namely, about 3.3 gm. MgClh.6H,O per liter. 
It was thought possible that such a solution might on boiling 
show hydrolysis of the MgCh, the effect of which would be to 
liberate more half-bound CO, than had been recovered above. 
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TABLE 3 


TABLE SHOWING THE ADDITIONAL EFrFEcT oF MgCl. 





Fixed CO: Volatile S 





No. of Test 


— = Percentage Se - Percentage 





I 0.044 66.3 6.0243 77. 
2 0.044 71.8 0.0126 73. 
3 0.077 76.6 0.006 66. 








The alkalinity of this water as determined by titration with 
N/20 HCl was equivalent to 0.928 gram NaOH per liter. This 
amount was divided in terms of NaOH as follows: 


TABLE 4 


EQUIVALENT RADICALS IN TERMS OF NaOH IN GRAMS PER LITER 





CO;” HCO,’ Ss” Total 








0.253 0.068 0.672 0.993 


The difference between the two totals obtained is only 6.5 
per cent, a fairly close agreement after the errors liable to occur 
in individual determinations are taken into consideration. 

A final solution containing 4.7 gm. MgSO,.7H:O, 7.3 gm. an- 
hydrous CaCh, 100 cc. N/10 NaSH, 0.84 gm. NaHCO;,, and 15 
gm. NaCl per liter was prepared. An excess of CaCO; separated 
out, leaving the solution saturated with calcium bicarbonate. 
The carbon dioxide remaining in solution was 0.313 gm. per 
liter, and the sulphur was 0.278 gm. per liter. A test on 100 cc. 
of this solution gave: fixed CO:, 73.5 per cent; volatile sulphur, 
89.2 per cent. Upon comparing all the figure: obtained, it will be 
observed that although no relation exists between the total car- 
bonate and the total sulphur, yet a relation does exist between 
the fixed or volatile sulphur and the total sulphide. 

Summary.—The alkalinity of a water containing a mixture of 
the sulphohydrates and bicarbonates of the alkalies and alkaline 
earths appears to increase continuously with the escape of hydro- 
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gen sulphide or with the precipitation of atomic sulphur. In 
such a water, therefore, the number of bicarbonate ions is grad- 
ually decreasing as the number of the hydroxy] ions is increasing. 
The acidity of calcium and magnesium chlorides toward the 
alkaline sulphides is pronounced but has less effect on the bi- 
carbonates. 

Although the addition of a few cubic centimeters of neutral 
barium chloride solution to an ordinary carbonate water aids in 
breaking up the bicarbonate ions, it has no such effect if the 
water contains a considerable quantity of alkaline sulphides. 

Hydrogen sulphide is volatilized much quicker and more com- 
pletely at boiling than at room temperature, but a certain per- 
centage is not expelled by a rapid current of hydrogen even after 
one or two hours. 

A discussion of the reduction of sulphates by organic matter 
has been published by C. E. Siebenthal.2 The author has been 
able to produce noticeable amounts of H2S in a hydrogen gener- 
ator containing about 20 per cent H,SO,, about 0.5 gm. NaCl, 
some KI and SnCk, some CaSO, and organic matter derived 
from the oxidation of fruit in nitrosulphuric acid. The H.S was 
sufficiently strong to mask the Gutzeit test made for arsenic. 

Acknowledgment is due to Dr. Chase Palmer, recently of the 
United States Geological Survey, at whose suggestion and with 
whose cooperation this work was undertaken and carried out. 


CONCHOLOGY.— The Caecidae and other marine mollusks from 
the northwest coast of America.' Paut Bartscn, U. S. 
National Museum. 


The “Summary of the Marine Shell Bearing Mollusks of the 
Northwest Coast of America,’’ by Dr. William H. Dall, about to 
be published by the U. S. National Museum as Bulletin 112, 
contains references to a number of species, of which no descrip- 

2 U. S. Geol. Survey Bull. 606: 62-66. 1916. 


! Published by permission of the Secretary of the Smithsonian Institution. Re- 
ceived October 22, 1920. 
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tions have as yet been published. I have therefore briefly char- 
acterized these forms in the present paper to give a proper status 
to these names. 

The family Caecidae is being subjected to a thorough revision 
at the present time by the writer, and only those West American 
forms which are listed in the above mentioned summary are con- 
sidered here. The species belonging to the region farther south 
will be dealt with in the fuller report. 


KEY TO THE GENERA OF THE FAMELY CAECIDAE 


Operculum conic Brochina. 
Operculum flat or concave. 
Sculpture absent (excepting incremental lines)............Fartulum. 
Sculpture not absent. 
Sculpture of raised spiral ridges only.............Elephantulum.’ 
Sculpture not of raised spiral ridges only. 
Sculpture of raised spiral ridges and axial rings...Elephantanellum. 
Sculpture of axial rings only. 
Axial rings strong and distantly spaced..............Caecum. 


Axial rings slender and closely spaced Micranellum. 


Fartulum Carpenter, Cat. Mazatlan Shells, 525. 1856. 

Shell smooth, excepting microscopic incremental lines. Type Caecum 
laeve C. B. Adams. 

The genus Fartulum is represented by four species in our Northwestern 
waters, of which three are undescribed. Of these, F. orcutti Dall is 
the smallest and has the aperture slightly contracted. It is also some- 
what laterally compressed, which lends the aperture an oval outline. 
The other three species are circular in section. Of these, F. occidentale 
is the largest. This has scarcely an indication of a lateral spur to the 
plug, while in F. hemphilli and F. bakeri a well developed claw-like 
spur is present. Fartulum hemphilli is always larger in equivalent 
stages and lighter colored than F. bakeri. 

2 Since the early whorls are coiled in planorboid fashion, and the adolescent and 
adult stages are simply portions of the solutely coiled part, it is proper to refer to 
the sculpture that coincides with the incremental lines, that is parallels the aper- 
ture, as axial, and that at right angles to thisas the spiral. The latter, therefore, 
coincides with the long axis of the adolescent and adult shell. This nomenclature 
is used in conformity with that employed in all my former papers on Gastropods. 
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TABLE 1 
ADDITIONAL DATA PERTAINING TO THE ABOVE FARTULUMS 





Cat. No. Height Diameter T 
U.S. N. M. in mm. in mm. locality 





60927 Type I 0.7 San Diego. 
Fartulum occidentale, sp. nov. .|152166 Type .I 0.9 San Pedro. 
Fartulum hemphilli, sp. nov... .|340728 Type I 0.7 San Pedro. 














Fartulum bakeri, sp. nov 340729 Type 5 0.6 San Pedro. 


Fartulum orcutti Dall is the most abundant species on the West 
Coast; thousands of specimens have been examined. It ranges from 
San Pedro to Lower California. F. occidentale Bartsch is also abundant, 
and ranges from San Pedro to Lower California. F. hemphilli Bartsch 
is rather rare, and occurs from San Pedro to Lower California. F. 
bakert Bartsch is very abundant, ranging from San Pedro to Lower 
California. 

Elephantanellum, gen. nov. 


Surface of shell marked by raised ridges which coincide with the 
long axis of the shell; annulations strongly develoved; operculum thin, 
corneous, concave. ‘Type Caecum hexagonum Cpr. 

The genus Elephantanellum has a number of representatives in the 
more southern waters of the Pacific. From north of San Diego, only 
a single species is known, Elephantanellum carpenteri, sp. nov. This 
is a large thin shell, in which the segments of all stages are marked by 
very fine spiral sculpture and a little stronger incremental lines, while 
the last portion of these stages bears well developed annuli. These ~ 
increase in number in succeeding stages. The type, Cat. No. 340726, 
U. S. N. M., comes from San Diego and measures: length, 4.8 mm. ; 
diameter, 0.9 mm. We have seen it from various stations from San 
Pedro south to Lower California. 


Caecum Fleming, Edinb. Encycl. 7:97. 1817. 


Brochus Brown, Ill. Rec. Conch. Great Britain, 124-125, in part. 
1827. 

Cornuoides Brown, Ill. Rec. Conch. Great Britain, 125,in part. 1827. 

Odontina Zborzewski, Mem. Soc. Nat. Mosc. 3: 310. 1834. 

Odontidium Philippi, Moll. Sci. Utr. 1: ro2z. 1836. 

Anellum Carpenter, Cat. Mazatlan Shells, 319. 1856. 

Surface of the adult shell marked by numerous axial annulations. 


Operculum thin, corneous, concave. Type Dentalium trachea Montagu. 
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Five species of Caecum are known living on our Pacific shores north 
of San Diego. Four of these are undescribed. Some of the unnamed 
forms have at times been listed under names bestowed by Carpenter 
and Adams upon species occupying a more southern habitat. Three 
of these five species, Caecum californicum, C. dalli and C. grippi are 
robust forms and are much larger than the other two, C. licalum and 
C. diegense. Caecum californicum is larger than C. dalli and C. grippi 
and has about forty strong annuli, separated by narrow spaces, while 
C. dalli and C. grippi are of about the same size; the former has about 
twenty annuli on the last segment, while the latter has only about 
fifteen. While the annuli are of almost the -same width, the spaces 
between them are much wider in C. grippi than in C. dalli. Caecum 
licalum has about eighteen broad annuli, while in C. diegense about 
twenty narrow slender rings are present. 


TABLE 2 
ADDITIONAL DATA PERTAINING TO THE ABOVE CAECUMS 





Cat. No. Height Diameter Type 
U. S. N. M. in mm. in mm. locality 





Caecum dalli, sp. nov 340724 Type : 0.7 San Diego. 
Caecum grippi, sp. nov......... .|206961 Type ; 0.7 San Diego. 
Caecum licalum, sp. nov....... .|/340725 Type i 0.5 San Diego. 
Caecum diegense, sp. nov 340726 Type ; 0.4 San Diego. 
Caecum californicum Dall 15719 Type 8 0.8 San Diego. 














Caecum californicum Dall is the most abundant West American 
Caecum. It is known from many stations from Monterey, California, 
to Lower California. C. dalli Bartsch is known from many stations 
from San Diego to Lower California, C. licalum Bartsch from San 
Pedro and San Diego. C. diegensis Bartsch has only been reported 
so far from the littoral zone at San Diego. C. grippi Bartsch was 
dredged in 15-20 fathoms off San Diego. 


Micranellum, gen. nov. 


Surface of the shell marked by closely spaced, slender, axial annula- 
tions; operculum thin, corneous, concave. Type Caecum crebricinctum 
Carpenter. 

Seven species of Micranellum are known living in northwestern 
America. Five of these have the plug at the truncated apex forming 
an attenuated, obliquely placed spur, the base of which is narrower 
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than the diameter of the plug. Of these three—Micranellum ped- 
roense, catalinense, and profundicolum—have the anterior portion of 
the adult shell bulbously expanded, while in the other two, M. barkley- 
ense and oregonense, the diameter does not increase at the anterior ter- 
mination. Of those with the bulbously expanded anterior portion, M. 
pedroense has very fine closely spaced annulations, there being about 
a hundred present in the adult segment of the shell, while in M. cata- 
linense and profundicolum the annuli are less numerous and more pro- 
nounced, there being about seventy-five in the last segment. The 
shell of M. catalinense is shorter and stouter than that of M. profundi- 
colum. ‘The two species which lack the bulbous anterior expansion, 
M. barkleyense and oregonense, are distinguished from each other at 
once by their great difference in size, M. barkleyense being both longer 
and thicker than Micranellum oregonense. 

Two of the seven species, M. rosanum and crebricinctum, have the 
spur of the plug expanded basally to cover the entire width of the 
plug. Of these, M. rosanum is easily distinguished from M. crebri- 
cinctum by being much longer and having the annuli much more distinct 
than M. crebricinctum. 


TABLE 3 


ADDITIONAL DATA PERTAINING TO THE ABOVE MICRANELLUMS 





Cat. No. Height Diameter 


U. S. N. M. ic mm. in mm. Type locality 





Micranellum pedroense, sp. 


346723 Type ’ ; San Pedro. 


211331 Type .3 |Off Santa Rosa Is- 
land. 
Micranellum 
209960 Type ; f Off San Diego. 
Micranellum 
211589 Type : j Barkley Sound, 
Vancouver Id. 


216413 Type ‘ P Forrester Island, 
Alaska. 
Micranellum rosanum,sp. nov.|211859a Type i ‘ Off Santa Rosa Is- 
land. 
Micranellum crebricinctum 
Carpenter 14930 Type ‘ . San Diego. 
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Micranellum pedroense Bartsch is a shallow water form known to 
range from San Pedro to San Diego. M. catalinense is a deep water 
species, known from about 50 fathoms from Santa Rosa and Catalina 
Islands. M. profundicolum is a deep water form known from 55 to 
199 fathoms off San Diego. M. barkleyense has so far been recorded 
only from Barkley Sound in 8 to 32 fathoms, M. oregonense only from 
shallow water, at Forrester Island, Alaska, and M. rosanum only from 
a station off Santa Rosa Island in 48 fathoms. M. crebricinctum Car- 
penter is a shallow water species abundantly distributed from Mon- 
terey to Lower California. 


Turbonilla (Chemnitzia) engbergi, sp. nov. 

Shell small, elongate conic, thin, semitransparent, biuish white. 
Nuclear whorls decollated. Postnuclear whorls moderately rounded, 
appressed at the summit, marked by broad, slightly protractively slant- 
ing axial ribs, of which fourteen occur upon all of the remaining turns, 
except the last, on which there are sixteen. These ribs are a little 
broader than the spaces that separate them, and they become slightly 
flattened and weaker toward the summit. The intercostal spaces are 
deeply depressed pits, which terminate somewhat posterior to the 
summit of the succeeding turn, leaving a broad, smooth band at the 
suture. Suture strongly constricted. Periphery of the last whorl 
well rounded, not crossed by the strong axial ribs. Base short, well 
rounded, marked by incremental lines only. Aperture subquadrate, 
posterior angle obtuse; outer lip thin; inner lip slightly sinuous, decidedly 
obliquely inserted, the inner edge having a decidedly protractive slant; 
parietal wall devoid of callus. 

The type and another specimen, Cat. No. 334489, U. S. N. M., were 
collected by Dr. C. C. > sree at San Juan Island, in the Gulf of 
Georgia. The type has almost 8 whorls remaining and measures: 
altitude, 3.7 mm.; diameter, 1.1 mm. Four additional specimens from 
the same station are in Dr. Engberg’s collection. 

This species occurs considerably farther north than any heretofore 
known Chemnitzia. 


Odostomia (Amaura) engbergi, sp. nov. 

Shell elongate ovate, yellow, a little paler toward the tip. Nuclear 
whorls eroded in all the specimens seen. Postnuclear whorls narrowly 
tabulatedly shouldered at the summit, quite strongly rounded, marked 
by very fine slightly slanting lines of growth and equally fine spiral 
striations, the combination, when viewed under the microscope, giving 

to the surface a cloth-like texture. Suture strongly marked. Periph- 
ery of the last whorl inflated, strongly rounded. Base strongly 
rounded. Aperture narrowly ovate; posterior angle very obtuse; outer 
lip thin; inner lip short, very oblique, somewhat sinuous, reflected over 
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the base and appressed to it except at the extreme tip, which alone is 
free; a strong fold is present on the inner lip a little anterior to its 
insertion ; parietal wall covered by a thin callus. 

The type and three additional specimens, Cat. No. 334492, U. S. N. 
M., were collected by Dr. Engberg off San Juan Island, Gulf of Georgia. 
The type has a little more than 5 whorls and measures: altitude, 7 
mm.; diameter, 3.4 mm. Eight additional specimens from the same 
station are in Dr. Engberg’s collection. 


Odostomia (Amaura) sanjuanensis, sp. nov. 


Shell elongate ovate, wax yellow. Nuclear whorls decollated. Post- 
nuclear whorls narrowly tabulatedly shouldered, moderately rounded, 
marked by regular retractively slanting lines of growth and fine spiral 
striations, which give to’ the surface a cloth-like texture when subjected 
to high magnification. In addition to this sculpture, the surface of the 
shell is marked by strong incremental lines and more or less irregular 
and irregularly distributed spiral threads, which produce a malleated 
pattern. Suture strongly marked. Periphery of the last whorl well 
rounded. Base moderately long, well rounded, marked like the spire. 
Aperture obliquely ovate; posterior angle obtuse; outer lip thin ;- inner 
lip very obliquely retractively slanting, somewhat flexuose and pro- 
vided with a strong fold at its insertion; parietal wall covered by a thin 
callus. 

The type, Cat. No. 334491, U. S. N. M., was collected by Dr. C. C. 


Engberg near San Juan Island, Gulf of Georgia. It has 5'/2 whorls 
and measures: altitude, 7.2 mm.; diameter, 3.5 mm. Another specimen 
from the same locality is in Dr. Engberg’s collection. 


Odostomia (Amaura) washingtonia, sp. nov. 


Shell moderately large, broadly elongate conic, pale horn colored. 
Nuclear whorls too eroded to permit of description. Postnuclear 
whorls strongly tabulatedly shouldered at the summit, moderately 
rounded, marked by decidedly retractively slanting lines of growth and 
numerous very finely incised spiral striations. Sutures conspicuously 
marked by the tabulated summit. Periphery of the last whorl inflated, 
strongly rounded. Base short, inflated and strongly rounded, marked 
like the spire. Aperture rather large, almost subquadrate, slightly 
oblique; posterior angle obtuse; outer lip thin; inner lip flexuose, re- 
flected over the base, but not appressed, the axis being decidedly pro- 
tractively slanting. A strong columellar fold is present at the um- 
bilical chink. Parietal wall covered by a thick callus. 

The type, Cat. No. 334490, U. S. N. M., was collected by Dr. C. C. 
Engberg at San Juan Island, Gulf of Georgia. It has 7 whorls and 
measures: altitude, 8.7 mm.; greater diameter, 4.2 mm. The decidedly 
turreted outline of this shell, together with its broadly conic shape, will 
distinguish it at once from any of the other West Coast Amauras. 
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Alaba catalinensis, sp. nov. 


Shell elongate conic, milk white, early whorls well rounded, the 
succeeding turns a little less so. All whorls polished, appressed at the 
summit, and marked by fine retractively slanting lines of growth. 
Beginning with the second turn, varicial thickenings make their appear- 
ance; these are very feeble on the early whorls, but increase steadily 
in strength until on the last turn they form decidedly raised sinuous 
ridges. The last whorl, too, shows well marked malleations. Aperture 
oval; posterior angle obtuse; inner lip curved and reflected, but not 
appressed to the base; parietal wall covered by a thick callus. 

The type, Cat. No. 213369, U. S. N. M., was collected by Dr. S. S. 
Berry in 40 fathoms, off Catalina Island, California. It has ten and 
a half whorls and measures: length, 5.3 mm.; diameter, 1.9 mm. It is 
at once distinguished from the other two West American species by 
the absence of incised spiral lines. 


Cyclostremella concordia, sp. nov. 


Shell very small, planorboid, hyaline, semitransparent. Early 
whorls eroded in all the specimens seen. Yhe last two whorls curve 
suddenly to the deeply channeled suture on the upper surface; the rest 
gradually, evenly rounded. Periphery of the last whorl well rounded, 
Base openly umblicated. The entire surface of spire and base is marked 
by rather strong, irregularly developed incremental lines and more or 
less equal and equally spaced fine spiral lirations. The intersections 
of these two sculptural elements give to the surface of the shell the 
characteristic beaded sculpture of the genus. Aperture very broadly 
ovate, almost subcircular, the narrower portion being at the posterior 
angle; peristome thin, not reflected; parietal wall covered by a thin 
callus. Operculum thin, corneous, paucispiral. 

The type and two additional specimens, Cat. No. 340862, U. S. N. 
M., were collected by Professor Carl C. Engberg at Olga, Washington. 
The type measures: altitude, 1 mm.; diameter, 2 mm. Two additional 
specimens from the same locality are in Professor Engberg’s collection. 
The Museum also has specimens from Friday Harbor, Washington. 

This species has been known from the last named locality under the 
names of Skenia, and Skeniopsis planorbis Fabr. 

It is easily distinguished from its nearest neighbor, Cyclostremella 
californica Bartsch, by its smaller size, more robust form and weaker 
sculpture. 





ABSTRACTS 


Authors of scientific papers are requested to see that abstracts, preferably 
prepared and signed by themselves, are forwarded promptly to the editors. 
The abstracts should conform in length and general style to those appearing in 
this issue. 

GEOLOGY.—Deposits of manganese ore in Nevada. J. T. PARDEE 
and E. L. Jongs, Jr. U.S. Geol. Survey Bull. 710-F. Pp. 34 
(109-242), pl. 1, figs. 2. 1920. 

The report describes between twenty and thirty deposits rather 
generally distributed over the State of Nevada, from which about 
25,000 tons of manganese ore were produced during the war. Under 
the head of “Deposits formed by replacement of country rock by car- 
bonate or silicate minerals that have become partly or completely 
oxidized,’’ are described the Siegel mine, near Schellbourne, and several 
deposits elsewhere, that show a characteristically cavernous texture 
in the oxidized zone and are dense below it, where they consist largely 
of carbonate and silicate of manganese. Like the metalliferous quartz 
lodes of the surrounding region, to which these bodies are closely re- 
lated, their origin is ascribed to solutions ascending from intrusive 
magmas. 

Deposits formed by replacement of country rock by oxide minerals, 
as typified by the Three Kids deposit near Las Vegas, consist largely 
of somewhat porous but not cavernous masses of wad and other soft 
oxides. The origin of the manganese is obscure in these and in several 
bodies near Golconda that are classified as silicate and carbonate 
lenses in metamorphic rocks. 

Minerals of special interest mentioned in the report are alabandite, 
a sulfide of manganese which is found rather plentifully in the Siegel 
mine, and exceptionally bright colored rhodonite that is abundant in 
the O’Brien and Tucker deposit near Golconda. 5 ie eA 


GEOLOGY.—Deposits of manganese ore in Costa Rica and Panama. 
J. D. Sears. U. S. Geol. Survey Bull. 710-C. Pp. 31 (61-91), 
pl. 1, figs. 28. 1919. 

During the war the Geological Survey investigated deposits of ore 
of metals used in the manufacture of ferro-alloys, pig iron, and steel, 
and made estimates of tonnage available as substitutes for foreign 
ores. This paper describes forty deposits of manganese oxide in the 
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Province of Guanacaste, on the Pacific Coast of Costa Rica, and two 
recently discovered deposits in Panama. The Costa Rican deposits 
are widespread, but most of them are either of low grade or of small 
extent, and in October, 1918, ore was being produced at only three 
localities. Development of ore bodies of any reasonable size could be 
done at low cost, but only one other group of prospects seems promising. 
The two deposits examined in Panama are northeast of the Canal 
Zone on the Atlantic side, and the ore in sight was estimated at 25,000 
to 30,000 tons. An assay of the ore from one deposit showed 55 per 
cent of manganese. J. D. S. 


GEOLOGY.—Peat in the Dismal Swamp, Virginia and North Carolina. 
C.C.Ospon. U.S. Geol. Survey Bull. 711-C. Pp. 19. (41-59), 
pls. 3. 1919. 

The peat deposits of the Dismial Swamp lie in shallow basins that 
originated in an extensive depression of the Columbia group of forma- 
tions. The Dismal Swamp covers approximately 2,200 square miles, 
of which a little more than 700 square miles has been permanently 
drained to a depth of 3 feet or more by Dismal Swamp Canal and smaller 
ditches. Much of the drained land is farmed. In the remaining 
1500 square miles peat deposits ranging in depth from 1 foot to 20 feet 
are found. The thickest beds lie in the region east and northeast of 
Lake Drummond, where peat 18 feet deep was exposed by compara- 
tively recent excavations. The peat in this area is black and low in 
inorganic impurities and is probably the best in the swamp. In gen- 
eral, the depth of the peat gradually decreases toward the edge of the 
swamp, where the peat finally merges into the sands of the adjoining 
areas. It is estimated that the average thickness of the peat is 7 feet. 
On the assumption that the uncultivated area of the Dismal Swamp 
is 1,500 square miles, that about one-half of this area is covered with 
peat averaging 7 feet in depth, and that 200 tons of dry peat per acre- 
foot may be obtained, then the total available peat in the Dismal 
Swamp is 672,000,000 tons. R. W. STONE. 


TECHNOLOGY.—The MacMichael torsional viscosimeter. W1iNSLOW 
H. HerscHEL. Journ. Ind. and Eng. Chem. 12: 282. 1920. 
The MacMichael viscosimeter contains a pendulum hanging at the 
center of a motor-driven cup. Near the upper end of the pendulum is a 
disk graduated from zero to 300, on which readings may be made of 
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deflections up to 600 M (MacMichael degrees). On adjusting the 
speed of the instrument used in these tests, as directed by MacMichael, 
it was found that a speed of 114 revolutions per minute was required to 
give a deflection of 10 M with water at 20° C. One series of tests gave 
for viscosities over 0.15 poise, the equation 

absolute viscosity in poises = ~ = 0.0042 (M—17) (1) 
while a second series with variable speed gave 

M = 1.95 u + 0.000833 ¥ n” (2) 

where is the speed in r. p. m., and is the density in g/cm’. These 
two equations are not exactly equivalent, the difference being at least 
partly due to the fact that the torsion wire was removed and replaced 
between the two series of tests. The method of fastening the wire in 
the pendulum does not permit an accurate adjustment of its length. 
For this and other reasons the above equations are not intended for 
application to all instruments with medium-sized wires. Each instru- 
ment should be calibrated by the operator with liquids of approximately 
the same density as those to be tested. Water is objectionable on 
account of its high density and the small deflection. The Bureau of 
Standards is prepared to certify to the viscosity of calibrating liquids 


having a viscosity not exceeding 20 poises. W. H. H. 





PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


WASHINGTON ACADEMY OF SCIENCES 
146TH MEETING 
The 146th meeting of the Washington Academy of Sciences was 
held at the Cosmos Club on Thursday, April 15, 1920. Dr. VERNON 
KELLOGG, Chairman of the Division of Educational Relations, National 
Research Council, delivered an address on Europe's food in war and 
armistice. 
147TH MEETING 
The 147th meeting was held at the Cosmos Club on May 20, 1920. 
Dr. E. B. Rosa, of the Bureau of Standards, delivered an address 
entitled Economic importance of the scientific work of the government. 
This has since been published.! 


148TH MEETING 
The 148th meeting was held at the Cosmos Club on June 15, 1920. 
Dr. W. VAN BEMMELEN, Director of the Magnetic and Meterological 
Observatory of Batavia, delivered an illustrated address entitled The 
volcanoes of Java. 
Java, the most important, though not the largest island of the Malay 
Archipelago, is chiefly of volcanic nature. It possesses about 50 


volcanoes, with their lateral cones, of which about 20 are more or less 
active. They may be called the rulers of the island, since the climate, 
weather, agriculture, and soil are largely dependent on them. The 
fertile alluvial plains have been formed by their “‘ejecta’’ and ‘‘ef- 
flata.”’ 

In contrast with the intricate features found in mountain folding, in 
the realm of the volcanoes, such geometrical patterns are met with as 
the straight line, the circle, and the oval. The reason for this is. that 
the causes which produced them were simple, just as in the case of the 
geometrical line. It is, therefore, comparatively easy to understand 
their life story. Javanese volcanoes are especially instructive in this 
regard. 

In 1883, Mt. Krakatoa gave the world an interesting lesson in 
volcanology, when by its terrible eruption two of its secondary cones 
were blown up and a lateral cone rent asunder. Careful soundings 
have been made in the newly-formed basin, the bottom of which is 
280 meters below sea level, whereas previously the central cones, Per- 
buwatan and Danan, rose to altitudes of about 250 meters and 450 
meters, respectively. The return of the flora and fauna has been 
studied. 

1 This JOURNAL, 10: 341-382. June 19, 1920. 
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It is a well-known fact that a lava mountain has often been formed 
by magma squeezed out of the earth’s interior in a comparatively 
quiet way. An interesting instance of this occurred in 1919, when, in 
a crater of Mt. Galungun, a flat dome 400 meters in diameter and 100 
meters in height was built up in a period of three weeks. 

Mt. Merapi, now 3,000 meters high, built up repeatedly a heap of 
lava blocks in its crater, alternately with severe eruptions. The 
present lava cone began to form in 1883, and has now attained a height 
of 300 meters. It fills the crater completely, and red-hot blocks are 
being hurled over its rim and fall down the slopes of the mountain. 

One of the most terrible volcanoes of Java is Mt. Kloot, because it 
has a crater-lake which has been repeatedly thrown out by the explo- 
sions of the craterfurnace. Thirty-eight million tons of water, mixed 
with volcanic ash and erosion products of the ravines, flow down to 
the plains as a terrible mud-stream. This happened four times in 
the course of the nineteenth century, and again in 1901 and 1919. 
Soundings with a maximum thermometer in 1916 revealed no indica- 
tion of a rise in temperature, and the native official who visited the 
lake weekly reported no activity. Shortly after the 1919 eruption 
an attempt was made to drain the lake, so as to prevent the formation 
of the destructive mud-stream in case of a future eruption. The boring 
of a tunnel, at the level of the crater bottom, through the crater wall, 
has been started, notwithstanding the tremendous difficulties involved. 

Another dangerous crater lake is that of Mt. Idjen, the most easterly 
of Java’s volcanoes. Its water is of great acidity, containing in solu- 
tion about 6 per cent of hydrochloric acid and about 2 per cent of sul- 
furic acid, besides many other chemical compounds. The acid stream 
which drains this lake is neutralized by another containing lime. 
However, when the lake overflows, the neutralization is insufficient and 
the acid water does much damage in the coastal plain. A sluice has 
been built to remedy this evil. Layers of sulfur are found in the crater 
walls, and natives cross the lake in canoes to dig out the sulfur. In 
1916 soundings were made in the lake and its temperature was investi- 
gated by means of a bathothermograph of new design, by which water 
pressure and temperature were registered simultaneously. In the 
central pool, 260 meters in depth, concentrated acid at a tempera- 
ture of about 100° C. was encountered. The work had to be discon- 
tinued, however, owing to the loss in the pool of both the thermo- 
graphs and the maximum thermometer. When new instruments had 
been made by Dr. J. Boerema, of the Batavia Observatory, renewed 
activity of the crater prevented the resumption of the work. 


149TH MEETING 
The 149th meeting was held in the auditorium of the New National 
Museum, October 23, 1920, at 8.15 p. m., the occasion being an address 
by Dr. E. B. Rosa, of the Bureau of Standards, entitled A reorganized 
Civil Service. The address was published in the last number of this 
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JOURNAL (pp. 533-558). It was discussed by Col. W. B. GREELEY, 
Chief of Forest Service; Dr. Georce Oris Smirn, Director of the U. 
S. Geological Survey; Dr. F. G. Corrre.i, Director of the Bureau of 
Mines; Hon. MarTIN Morrison, President of the Civil Service Com- 
mission; and Mr. Lewis MeErtaAM, Assistant Director of the Institute 


for Government Research. 
Wim1AM R. Maxon, Recording Secretary. 


BIOLOGICAL SOCIETY 


608TH MEETING 

The 608th meeting was held at 8.30 p.m., March 6, 1920, in the 
lecture hall of the Cosmos Club, with Vice-President VERNON BAILEY 
in the chair and 50 persons present. The minutes of the meetings held 
on February 7 and February 21 were read and approved. On recom- 
mendation of the Council, Mr. Tracry I. Storer, of the Museum of 
Vertebrate Zoology, Berkeley, Calif., and Miss PENELOPE Brown, 
East Falls Church, Va., were elected to membership. 

Under the heading of Brief notes and exhibition of specimens, Dr. 
M. B. Warts exhibited the panicled buds of Paulownia tomentosa, call- 
ing attention to the rather unusual feature of naked buds, without 
winter scales or special protection. This is an example, as has already 
been pointed out, of a tropical tree which had adapted itself physio- 
logically rather than structurally, in spreading northward, to more 
severe conditions. 


Prof. A. S. Hircucock gave a brief account of his itinerary in his 
winter’s investigation in British Guiana and the biological conditions 
prevailing there, and the opportunities for collecting and study, as yet 
difficult to use to full advantage. 


Regular Program 


W. P. Taytor: The birds and mammals of Mount Ranier National 
Park. 

Mr. Taylor spoke on the birds and mammals of Mount Ranier, his 
communication being illustrated by sixty-four stereopticon slides illus- 
trating features of the flora, glaciers, scenery, and more especially the 
birds and mammals of Mount Ranier National Park. Half a dozen 
of the latter were posture studies of mounted birds or mammals in their 
natural surroundings, prepared by Prof. W. T. SHaw of the State Col- 
lege of Washington. All the remainder were from life, being taken 
principally by W. L. Frvey of Portland, Oregon, W. T. SHaw and J. B. 
FLEetTt of the National Park Service. Especially noteworthy were the 
photographs of the Cony, Marmot, Chipmunk and Black-tailed Deer. 
(Author’s abstract.) , 

Mr. Taylor’s paper was discussed by Prof. A. S. Hircncock. 

D. R. Crawrorp: The life history of the spiny lobster. 

The spiny lobster (Panulirus argus) is of considerable economic im- 
portance. The value of the catch brought into Key West in 1918 was 
$58,000. The fishermen employ wire traps and the bully net, which 
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is a modified dip net, the hoop of which is set at right angles to the pole. 

‘The spawning season is in the spring from the latter part of Febru- 
ary to the first half of May. The act of spawning was observed at the 
biological station. The female remains in an upright position, and the 
seminal vesicle is scraped off by using the fifth pair of dactyls just 
before the eggs are extruded. The eggs are all laid in about six hours. 
They are carried on the last three pairs of pleopods, but it is not known 
how they are attached. The incubation period was observed to be 
eighteen days. The eggs change in color from red to gray as the yolk 
material is absorbed. The eggs were hatched at Key West in McDon- 
ald jars and the first larva or phyllosome was recovered. 

The female molts from seven to ten days after the eggs hatch and 
mating occurs while the shell is still soft. The copulation act follows 
Astacus in details more closely than Homarus or Cambarus, the female 
lying on her back with the male standing over her. 

The molting act was observed, the shell splitting along the sides of 
the carapace and rising upward and forward as the cephalothorax is 
withdrawn. ‘The shell hardens in from eighteen days to three weeks 
to ms extent that it cannot be indented by the fingers. (Author's ab- 
stract. 

The paper was illustrated by lantern slide views of lobster houses, 
eggs, larvae, and adult lobsters. Mr. WaLpo ScumiptT discussed the 
paper, showing by means of a map the distribution of the larvae of 
the spiny lobster off the southern California coast. 


609TH MEETING 

The 609th meeting was held March 20, 1920, in the lecture hall of 
the Cosmos Club. Dr. A. D. Hopxmys called the meeting to order at 
8 p.m., with 47 persons present. The minutes of the 608th meeting 
were read and approved. Upon the recommendation of the Council, 
Miss K. G. Symmonps of Washington was elected to active membership. 

Under the heading of Brief notes and exhibition of specimens, Dr. R. 
W. SHUFELDT exhibited a specimen of the Moloch (Molochius horridus), 
a lizard from Australia. It is fairly common and feeds upon ants, 
especially upon a certain malodorous form which infests houses. These 
lizards are sometimes encouraged to live in houses to keep the houses 
free from the worse evil. Thousands of ants may be eaten by the 
lizard at a meal. 

Dr. L. O. HowaRD commented upon the severe cutting back of the 
sycamore trees on a portion of Eleventh Street, said to be done on ac- 
count of a blight. Dr. M. B. Warts further remarked that the blight 
of sycamore was common in the District, causing long shoots. It is 
not known that the cutting of the trees back in such drastic manner 
will control the blight, yet the trees will endure the treatment and 
develop symmetrical leafy tops. 

Mr. Tuomas E. SNYDER exhibited a photograph of a nest of an ant. 
The nest is similar in external appearance to the nests of some termites 
which build above ground. 
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Regular Program 

F. L. ScrrBNER: The lure of Rock Creek Park. 

A brief history of the development of Rock Creek Park was given 
and its main geographical features described. Then a very extended 
series of colored lantern slides was shown, making a tour of the park. 
Many general views were shown of the roads, bridges, and plant asso- 
ciations, in different seasons, and also portraits of some of the indi- 
vidual blossoms or clusters. 

Mr. Scribner’s paper was discussed by Prof. A. S. Hircucocx, Dr. 
R. W. SHUFELDT, and Dr. M. B. Warre. In response to a question, 
Mr. SCRIBNER said that some of the pictures referred to as showing 
extreme detail were taken by a miniature focusing camera, whose 
plates were about one and one-half inches in length. 

THomas E. SnypER: The lead cable borer. 

With but few exceptions injury to metal by insects is accidental; the 
metal blocks the emergence of an adult or is in the path of a burrowing 
larva. Lead is the metal most commonly injured but tin, zinc, quick- 
silver, etc., are also damaged. Bullets, roofing, piping and lining of 
tanks are some of the large variety of products damaged. 

One of the most serious cases of direct injury to metal by insects is 
that done to tubular lead telephone fuses by the beetle Dermestes 
vulpinus Fab. ‘The purpose of the fuse is to protect apparatus from 
high currents; it melts or “blows” and “grounds” the high current. 
By eating through the lead (alloy) tape of the fuses, the insects neces- 
sitate replacement, as if blown out. 

A much more extensive and serious type of injury is that caused to 
the lead sheathing of aerial telephone cables in California by the beetle 
Scobicia declivis Lec. This beetle normally breeds in recently felled 
cordwood piled for fuel, “powder posting’’ the wood. Another abnor- 
mal habit is to bore through the staves of wine casks. This beetle 
attacks the cable in the summer where it lies in contact with the metal 
suspension ring, which affords it a leverage in boring. The hole allows 
moisture to penetrate the insulation and numerous widely separated 
“short circuits” are caused all at once during the fall rains. A high 
percentage of ‘‘wire trouble” is caused by this beetle. 

No remedy has as yet been found. Chemical repellants, various 
different types of suspension rings and hard tin and antimony alloys 
have proved ineffective. Infested cordwood should be burned before 
the middle of April. (Author's abstract.) 

Mr. Snyder’s paper was discussed by Dr. L. O. Howarp. 


610TH MEETING 
The 610th regular meeting was held in the lecture hall of the Cosmos 
Club, April 3, 1920, at 8.p.m. President Hopkins called the meeting 
to order with forty-two persons present. The minutes of the 6o9th 
meeting were read and approved. Upon recommendation of the Coun- 
cil, Mr. EMERSON STRINGHAM of ihe U. S. Patent Office was elected to 
membership. 
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Regular Program 

R. W. SHUFELDT: Observations on the cervical region of the spine in 
chelonians. 

A series of lantern slides was shown which presented photographs 
of the cervical vertebrae of an adult specimen of Amyda cartilaginea 
from Japan; a photograph of a drawing by Dr. Shufeldt showing the 
lateral view of the skull of Amyda ferox and different views of its leading 
cervicals; and, finally, sagittal sections of the neck of the young Amyda 
ferox, showing the leading vertebrae of the cervical region in that 
chelonian. hese sections were furnished by Dr. C. JupsON HERRICK, 
Director of the Hull Laboratory of Anatomy of Chicago University, 
and were made expressly for Dr. Shufeldt’s demonstrations from ma- 
terial supplied by him. Various authorities were cited, as Giinther, 
Claus, Sir Richard Owen, Hay, Boulenger, Raynolds, and others, who 
in their writings contended that chelonians generally possessed but 
eight cervical vertebrae in the neck, and that the bone found in this 
region of the spine, between the atlas and third vertebrae, was not a 
vertebra but an independent bone, which they designated as the 
“odontoid bone.”” Dr. Shufeldt, in partial agreement with Professor 
Huxley, contended that this so-called “‘odontoid bone,” inasmuch as 
it possessed an odontoid process in Amyda ferox, and was developed 
in the notochord, as in the case of the axis vertebra in other vertebrata, 
was, in fact, the second vertebra of the neck in chelonians, notwith- 
standing the fact that, for some reason or other, its processes had, in 
time, disappeared. It had not, however, lost its usual articulations 
with the atlas and the third cervical vertebrae. This point having 
been demonstrated, it gave chelonians nine cervical vertebrae instead 
of eight, as usually stated in works upon the osteology of those animals. 
(Author’s abstract.) 

Dr. Shufeldt’s paper was discussed by Mr. J. W. GmpLEy. 

W. C. Kenna: Trout of the Great West. 

The ancestral Salmonids were marine forms which gradually acquired 
an anadromous habit, and some of them later a permanent fresh water 
abode. They had invaded every accessible region suitable to their 
existence, which their present distribution and the structure of the 
various species indicate must have been during a time of free inter- 
communication of oceans, and comparatively uniform conditions in 
those portions of all seas in which they lived. The latest period when 
free intercommunication and comparatively uniform conditions ex- 
isted was during the Tertiary. Paleontology and recent faunas indi- 
cate that it could not have been prior to the 

The ancestral Salmonids may have occupied the Pacific, Arctic, and 
Atlantic Oceans, or may have been restricted to the Arctic. Changes 
which were evidently initiated as early as the Miocene may have 
pushed some Arctic ancestors southward into the Pacific, if they did 
not already occur there. It is well established that in the Pliocene the 
Pacific was cut off from the Arctic by land connections between Alaska 
and Siberia. The Salmonids were then actually segregated into two 
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groups, Pacific and Atlantic, with no possible means of intercommuni- 
cation. With the closing of the Arctic-Pacific gateway, two indepen- 
dent lines of development began. 

The original ancestral forms doubtless occupied a northern zone, 
the southern limit of which was a temperature barrier. The advancing 
glacial conditions pushed the zone southward and formed a northern 
border-barrier beyond which no aquatic animal could pass. 

The evolution of the environment was accompanied by evolution of 
the occupant, with the very evident result that there now exist groups 
of fishes adapted to different environmental conditions. Authorities 
have indicated that the different environmental conditions are most 
clearly defined by range of temperature. The different groups of Sal- 
monids are most clearly determined by range in-number of scales and 
vertebrae. 

The Pacific Salmonidae, with the exception of the chars, which are 
probably of Atlantic origin, are sharply defined from the Atlantic Sal- 
monidae by cranial characters. The changing environmental condi- 
tions and the indirect barrier of distance, which had preceded the 
Pacific-Arctic separation, had effected a partial segregation and modi- 
fication of the ancestral form, which the previously mentioned land 
barrier and the glacial period carried on to the results manifested by 
present distribution of more or less differentiated forms. 

It is a well known fact that, as a rule, northern fishes are character- 
ized by smaller scales and more numerous vertebrae than those of the 
south. 

The present conditions necessary to the existence of the trouts indi- 
cate that the trouts were evolved in and synchronously with the changes 
of environmental conditions, culminating in those of the present time. 
As the environmental zone and its subordinate zones moved northward 
with the recession of the glacial conditions, the occupants of the .re- 
spective subordinate zones entered accessible fresh waters. 

It could not have been until the recession of the glacial conditions 
that the marine trout were able to permanently occupy inland waters, 
so as northern waters became accessible they were occupied by trout. 
Inasmuch, however, as all regions were not provided with accessible 
fresh waters, the present faunas represent only those which were de- 
rived from the respective subordinate zones reaching the outlet of the 
inland region at the time of accessibility. Such outlets may have been 
accessible to one or two zones, and not to remaining zones. The trout 
of present inland isolated waters indicate by their structure from which 
zones they were a and by what routes they probably reached 
these waters. (Author's abstract.) The paper was illustrated by maps, 
diagrams, and photographs of the trouts discussed. 


611TH MEETING 


The 611th regular meeting was held April 17, 1920, at 8 p.m., in the 
lecture room of the Cosmos Club. Dr. A. D. Hopxmns called the meet- 
ing to order with 80 persons present. The minutes of the 610th meet- 
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ing were read and approved, and on the recommendation of the Coun- 
cil, Mr. Raymonp A. St. GeorGE of East Falls Church, and Miss 
Patty THUMB NEWBOLD of the Bureau of Plant Industry, were elected 
to membership. : 

The following informal communications were presented: Dr. ALEx- 
ANDER WETMORE exhibited a lantern slide prepared by Dr. M. W. Lyon, 
Jr., former Recording Secretary, showing mounted portions of (1) the 
beef tape worm and (2) the fish or broad tape worm. The latter is a 
rare parasite of man in‘this country, though common in the region sur- 
rounding the Baltic Sea. Most specimens taken in this country are 
from immigrants from that region, though the species is apparently 
established in the Great Lake Region. e specimen exhibited had 
an entire length of 6.250 millimeters. (See Lyon, Journal of the Amer- 
ican Medical Association 74: 655.) 

Mr. W. P. Tay.or reported a third mammal seen upon the summit of 
Mount Ranier, 7000 feet above timber line. A black bear, probably 
lost during a snow storm, was wandering upon the summit. 

Dr. PauL BartTscu stated that a new subgenus of Teredo had been dis- 
covered in Dutch Guiana, especially important as infesting greenheart 
wood, formerly supposed to be immune, making long burrows 4 to 5 
feet long. Prof. A. S. Hrrcucock brought out the fact that the green- 
heart wood in question was that of British Guiana and valuable for 
marine construction, not that of Dutch Guiana, which is not valuable. 

Dr. R. W. SHUFELDT showed lantern slides of an insect which he 
found infesting sycamore trees, commonly known as beech blight. 
The insect occurs in immense numbers and is covered with white fibers. 
It is hard to combat mechanically or with sprays. A predaceous cater- 
pillar tangles them in a web and feeds upon them. 

Dr. ALEXANDER WETMORE read a letter from Mr. GEorGE HALEy, 
Teacher for the Bureau of Fisheries at St. Pauls Island, Alaska, ad- 
dressed to the Bureau. It was stated that native song birds were be- 
coming very scarce, as the Aleutian Wren, the Rosy Finch, and the 
Pribilof Snowflake. Only the Alaskan Longspur, a summer migrant, 
seems to be holding its own. 

Regular Program 

Dr. H. M. Smitu: Address of the retiring President, Some biological 
problems in the Yellowstone Park. 

The speaker mentioned the unrivalled facilities afforded by the park 
for the study of wild animals and the many thousands of visitors who 
in recent years are becoming acquainted with its biological and other 
attractions. The anticipated large increase in visitors in the next few 
years will create a situation that demands attention, especially because 
of the heavy drain that will be made on the game fishes. The speaker 
had made two official trips to the park, the last in 1919, and brought 
to the notice of the society some of the practical biological problems 
confronting the government authorities—problems that particularly 
concern the fishes but are not restricted thereto. 
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After alluding to the origin of the fish life in the park, to the limited 
number of native species (ten), and to the successful introduction of 
five trouts of America and Europe, the speaker discussed the following: 

(1) The problem of keeping out obnoxious fishes. ‘The introduction of 
predatory fishes like the pikes, pike perches, and basses would be un- 
wise and might be a calamity to the trouts and grayling. ‘Two plant- 
ings of black bass in 1893 and 1895 were, fortunately, unsuccessful, but 
in waters where the black bass were said to have been deposited the 
speaker found a great abundance of yellow perch (Perca flavescens), 
whose introduction was apparently without official record or sanction. 
(2) The problem of food for the native and introduced trouts. ‘There is a 
scarcity of food for adult trouts in Yellowstone, Lewis, and Shoshone 
lakes; cannibalism prevails; and the fish are driven at times to a diet 
consisting almost exclusively of caddisflies caught singly at the surface. 
It is proposed to introduce small cyprinid and other non-predatory 
fishes in the expectation that the lakes may support a more numerous 
supply of trouts. (3) The problem of parasitism of the native trout. 
The tapeworm parasite that, in its larval stage, infests a large propor- 
tion of the redthroat trout (Salmo lewist) in Yellowstone Lake, passes 
its adult stage in the white pelican. The trout could be freed from the 
parasite by the eradication of the pelican, and the intensity of the 
parasitism might be reduced by diminishing the number of pelicans 
and by providing other fish on which the pelicans and trout could in 
part subsist. This problem merges into the next. (4) The problem of 
the pelicans. The pelicans present a double problem: responsibility for 
the parasitism of the trout and destruction of large numbers of trout. 
The speaker’s census of the pelicans in the park in 1919 indicated not 
over 1,300 adult and young birds. The consumption of fish by peli- 
cans was regarded as not inordinately large, in proportion to the size 
of the waters and the abundance of the redthroat trout, which is the 
chief food of the pelicans. The statement of Mr. Ernest T. SETON 
before the Biological Society on January 24, 1920, that the Yellow- 
stone Park pelicans eat only diseased trout and therefore do no harm 
was controverted. The extermination of the pelicans was not advo- 
cated by the speaker, who had recommended to the park authorities 
that the birds be kept under close observation and their number be 
reduced by destroying a part of their eggs, after it had developed that 
they were taking an unduly large toll of trout and were counteracting 
the government's fish-cultural work. (5) The problem of maintaining 
the fish supply in the park. ‘The fishes are the only wild vertebrates in 
the park whose deliberate and general killing by visitors is allowed and 
encouraged. ‘The maintenance of the fish supply in the smaller waters 
against yearly increasing destruction constitutes a serious practical 
problem. The restrictions on fishing now imposed—size and string 
limits—may have to be extended, but, in the opinion of the speaker, 
the situation for the present may best be met by increasing the abun- 
dance of fish by artificial means rather than by further curtailing the 
anglers. 
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The address was concluded by an account of the fish hatching carried 
on in the park by the Bureau of Fisheries, and attention was drawn to 
the great debt that the country and the park owe to fish culture and 
fish acclimatization for making the park a veritable anglers’ paradise, 
affording probably better and more varied trout fishing than can be 
had elsewhere in the United States. Some of the advantages of arti- 
ficial propagation over natural propagation were pointed out. 

Numerous colored lantern slides of streams and lakes in the park 
served to indicate the extraordinary attractions among which fishery in- 
vestigations and fish culture are conducted; and there were shown also 
colored views of geysers and hot springs in some of which collections 
of sediment and algae had been made. Among some of this material 
that had been obtained for and examined by Dr. N. A. Cobb there were 
nematodes representing undescribed species—the first recorded from a 
hot spring. (Author's abstract.) 


612TH MEETING 


The 612th —% was held in the lecture hall of the Cosmos Club, 
May 1, 1920. . S. PALMER presided, calling the meeting to order 
at 8 o'clock ae 30 persons present. The minutes of the 611th meet- 
ing were read and approved. Upon recommendation of the Council 
Dr. J. N. ALpRIcH of the National Museum and Eric D. Rew of the 
Fish Division, National Museum, were elected to membership. 

Under the heading of Brief notes and exhibition of specimens, Dr. R. W. 
SHUFELDT, having collected all the salamanders known to occur in the 
District of Columbia except the Cave Salamander, exhibited lantern 
photographs of six of them. He exhibited two specimens of the spotted 
trumpet leaf (Sarracenia variolaris) in full bloom, from near Orlando, 
Florida. ‘The specimens have been accepted by the Botanical Gardens. 

Dr. T. S. PALMER mentioned the tendency of animals in semi-domes- 
tication or protection to breed earlier than in the wholly wild state. 
Thus bison in the west have been born in April, where in the wild state 
they are born in June. Pelicans in Florida normally have two breed- 
ing seasons, May and November. Recently, under protection, the 
birds arrive earlier and begin to breed in September. 

Dr. C. D. Marsn stated that loco weed is now common in 
New Mexico and Arizona. The stand is quite heavy for that plant. 
The plant periodically recurs, since the seeds are practically water 
proof and withstand several seasons of moderately dry weather but a 
few wet seasons will cause them to germinate. 

Regular Program 

Prof. A. S. Hrrcucock: Floral aspects of British Guiana. 

An account was given of Prof. Hitchcock’s recent trip to British 
Guiana for the purvose of studying the grasses and collecting the flow- 
ering plants and ferns. The work was cooperative between the U. S. 
Department of Agriculture, the Gray Herbarium, and the New York 
Botanical Garden. About three and one-half months were spent in 
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the colony, from October to February. The geographical features of 
British Guiana and the meteorological conditions, especially as to their 
ecological relations, were described, also the distribution of population, 
the general conditions of living, and the commercial products. Prof. 
Hitchcock also described his itinerary, illustrated his remarks with 
photographs of plants observed and botanical conditions. In answer 
to questions it was brought out that Prof. Hitchcock’s sample of sugar 
cost ten cents per pound, and that mosquitoes occur everywhere but 
not so abundantly as in our north. Malaria occurs. 
A. A. Doo.itTLe, Recording Secretary. 


613TH MEETING 


The 613th meeting was called to order by Past President PALMER at 
8.20 p.m., May 15, 1920, in the lecture hall of the Cosmos Club, with 
47 persons present. The minutes of the preceding meeting were read 
and approved. 

Under the head of general notes Dr. PALMER referred to the recent 
meeting of the American Society of Mammalogists and the wealth of 
material presented in papers on 20 topics. Then followed remarks by 
Dr. WETMORE on a collection of bones taken by H. E. ANTHONY from 
Porto Rican deposits and submitted to him for identification. Several 
species proved to be new and the collection as a whole tends to fill 
gaps in the known distribution of birds. 


Regular Program 

ALEXANDER WETMORE: Use of powder down feathers in birds. This 
paper will appear in full in Condor. 

W. P. Taytor: Habits of the kangaroo rat in Arizona. 

The big kangaroo rat (Dipodomys spectabilis), the large rounded mounds 
of which are so conspicuous a feature in many localities in the southwest- 
ern United States, is found to be of considerable economic importance. 
Its habit of food storage is of particular interest, as it hoards large 
quantities of the seeds or crowns of several kinds of grama grasses and 
needle grasses, including some important forage species. Although 
considerable information on the life history and habits of the animal 
has been acquired, further investigations are necessary, if a thorough 
understanding of its relation to its environment is to be gained. Dis- 
cussed by Messrs. WETMORE, GOLDMAN and MArRsH. 

E. A. GotpmMan: The elk of the Jackson’s Hole region in Wyoming. 

Forage conditions were very adverse in Jackson Valley and the win- 
ter unusually long and severe. There was some starvation of elk at 
certain outlying points, but the main herd wintered fairly well through 
feeding carried on by the Biological Survey and the State of Wyoming. 
An emergency purchase of hay by the Biological Survey undoubtedly 
saved the lives of thousands of elk. Discussion by Drs. SHUFELDT 
and MARSH. 

E. A. GoLpMaNn, Recording Secretary, pro tem. 
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A general plan to coordinate the work of the various associations 
interested in changes in the executive departments of the Federal Gov- 
ernment was set on foot on October 5, when JoHN T. Pratt, former 
Secretary of War Stimson, HERBERT Hoover, Pau, M. WARBURG, 
M. O. LEIGHTON and C. T. CHENERY met and decided to call a meet- 
ing of representatives of all interested organizations on October 14. A 
general plan will be submitted by the National Committee on Gov- 
ernmental Economy. 

The following educational courses are being given at the Bureau of 
Standards: H. L. Curtis: Advanced electricity and magnetism. L. B. 
TUCKERMAN: Theory of functions. L. H. Apams: Physical chemistry. 
I. C. GARDNER: Optical instruments and lens design. 

At the regular meeting of the Board of Surveys and Maps on Octo- 
ber 12, the committees on Coordination, Highway Maps, and Hydro- 
graphic Charts made complete reports, which are being prepared for 
distribution. 

The National Academy of Sciences has purchased the block bounded 
by B, C, Twenty-first, and Twenty-second Streets, N. W., near the 
Lincoln Memorial. The site will be used for the erection of a home 
for the Academy and the National Research Council. Funds for the 
building have been allotted by the Carnegie Corporation of New York. 

The representatives of the various organizations constituting the Fed- 
erated American Engineering Societies met in Washington on Novem- 
ber 18-19. 

The Grass Herbarium of the U. S. National Museum has recently 
received from the Berlin Botanic Garden two consignments of grasses, 
consisting of 100 specimens from Africa and South America, and 126 
specimens nearly all of which were types of species described from 
South America, chiefly the Andean region, by Dr. Picer. In pro- 
portion to its size, the collection is the most valuable ever received by 
the Herbarium. 

The mounted skeleton of an extinct Pleistocene wolverine from a 
cave near Cumberland, Maryland, has recently been added to the 
paleontological exhibits at the National Museum. 

At a meeting at the Chemists’ Club in New York City on October 
15, Dr. C. L. ALsBERG, Chief of the Bureau of Chemistry, and Dr. 
F. G. CotTrre., Director of the Bureau of Mines, presented the Gov- 
ernment’s arguments in favor of the bill concerning patents by Federal 
employees (H. R. 9932 and S. 3223).! Representatives of the chem- 
ical industries opposed the bill but offered no substitute to accomplish 


1 See this JOURNAL I0: 400, 425. 1920. 
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what Messrs. Alsberg and Cottrell deemed very desirable and neces- 
sary objects, namely, the development of inventions and discoveries 
which are made by employees incidentally to the regular work of the 
scientific bureaus, as well as the protection of such inventions against 
unfair exploitation to the detriment of the public. 


The U. S. Department of Agriculture has become a member of the 
American Engineering Standards Committee. This committee con- 
sists of representatives from the five large engineering societies, the 
Army, the Navy, and the Department of Commerce, and several organ- 
izations dealing with safety codes and fire protection. Messrs. A. T. 
GOLDBECK, of the Bureau of Public Roads, D. J. Price, of the Bureau 
of Chemistry, and E. H. Ciapp, of the Forest Service, have been ap- 
pointed to represent the Department of Agriculture. 


An “Industrial Alcohol and Chemical Division’ and a ‘Permit 
Division’’ were established on October 15 in the prohibition unit of the 
Bureau of Internal Revenue, to divide and handle the work of the former 
Division of Technology. Mr. J. M. Doran has been appointed head 
of the Industrial Division, and Dr. A. B. ApAms will be in charge of the 
Permit Division. 


The publication and information work of the Department of Agri- 
culture has been reorganized, and Mr. HaRLAN SMITH has been ap- 
pointed Director of Information to have general supervision of all these 
activities both in Washington and in the field. 


Dr. C. L. ALSBERG, chief of the Bureau of Chemistry, U. S. De- 
partment of Agriculture, was elected president of the Association of 
American Dairy Food and Drug Officials at the recent convention of 
the Association at St. Louis. 


Dr. Henry M. Amt, who has been since January, 1917, at the British 
Embassy in Washington in charge of matters concerning war metals, 
minerals, etc., returned to Ottawa in September to resume his pale- 
ontological and geological work with the Geological Survey of Canada. 


Mr. WILLIAM B. Brown, associate physicist, of the aéronautic power 
plants section of the Bureau of Standards, has resigned to become in- 
structor in physics at the Ohio State University, Columbus, Ohio. 


Mr. J. P. Cockky has been appointed research associate at the 
Bureau of Standards by the Super Cement Company, Limited, and will 
study methods of using oil in connection with portland cement. 


Dr. WHITMAN Cross, of the U. S. Geological Survey, has been ap- 
pointed Honorary Associate in Petrology at the National Museum, 
succeeding the late Dr. J. P. IppINcs. 


Mr. HuBert M. FREEMAN, associate physicist of the radio section, 
Bureau of Standards, has resigned to accept a position with the West- 
inghouse Electric and Manufacturing Company, East Pittsburgh, 
Pennsylvania. 
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Mr. Victor R. GaGE, mechanical engineer, of the aéronautic power 
plants section of the Bureau of Standards, has resigned to accept a 
position in the Department of Experimental Engineering, Cornell 
University, Ithaca, New York. 


Mr. C. W. GrimoreE, of the Division of Paleontology, National 
Museum, through the courtesy of Mr. O. H. REmNHOLT, of the Treasury 
Department, was enabled to visit the cave recently discovered in the 
limestone rocks in the vicinity of Keedysville, Maryland. It was 
hoped that the remains of extinct animals might be found, but none 
were discovered. Though not as extensive as the Luray caverns, 
the cave contains several lofty rooms and passages, decorated with 
various forms of stalactitic incrustations. 


Dr. ALES HRDLICKA, of the U. S. National Museum, is delivering a 
course of lectures on man’s antiquity and on the origins of the more 
important existing races and nations, at the American University, 1907 
F Street. 

Dr. Cari O. Jouns, chief of the color laboratory at the Bureau of 
Chemistry, U. S. Department of Agriculture, resigned in November to 
become director of a newly-established departiment of general research 
for the Standard Oil Company of New Jersey. 


Dr. ApoLpH Knopr, formerly of the U. S. Geological Survey, has 
been appointed associate professor of physical geology and petrology 
at Yale University, New Haven, Connecticut. 


Mr. J. O. Lewis, chief petroleum technologist of the Bureau of 
Mines since 1918, resigned on November 15 to take up private work 
as petroleum technologist. Mr. A. W. AMBROSE, superintendent of 
the Bureau’s experiment station at Bartlesville, Oklahoma, has been 
appointed to succeed Mr. Lewis. 


Mr. S. K. Loturop has returned to Washington after spending 
the summer at the British Museum and other English institutions. Mr. 
Lothrop will resume his studies on the Central American pottery in 
the division of American Archeology of the National Museum. 


Major LAWRENCE Martin, of the General Staff Corps, U. S. Army, 
is giving the inaugural series of the Gilman Memorial Lectures on 
Geography, at Johns Hopkins University, Baltimore. The general 
subject of the series is Geographic factors affecting foreign trade. 


Mr. T. W. Norcross, assistant chief engineer of the Forest Service, 
U.S. Department of Agriculture, since 1913, has been appointed chief 
engineer of the Service to succeed O. C. MERRILL, who resigned recently 
to accept the secretarys/iip of the Federal Power Commission. 


Mr. SAMUEL R. PARSONS, associate physicist, of the aéronautic 
power plants section, Bureau of Standards, has resigned to accept a 
position as instructor in physics at the University of Michigan, Ann 
Arbor, Michigan. 
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Mr. ALBERT B. PEcK, associate physicist of the cement, sand and 
stone section, of the Bureau of Standards, resigned on September 15, 
to become assistant professor in the Department of Mineralogy, 
University of Michigan. 

Mr. H. Pirrier, of the U. S. Department of Agriculture, who is at 
present in Venezuela, will accompany a party of Swiss engineers who 
are expected in Venezuela in January for the purpose of investigating 
doubtful points of the Venezuela-Colombia boundary as recently arbi- 
trated by the King of Spain. The Commission will traverse the terri- 
tory extending from a point on the Rio Meta to the headwaters of 
the Guainiia in the Rio Negro basin, a region which has probably 
never been visited by naturalists. 

Mr. Dante H. Stimpson has resigned from the chemical staff of the 
Bureau of Standards to accept a position in the sales department of 
the Edison Electric Appliance Company, Inc., of Chicago, Illinois. 

Messrs. E. N. Turnguist, physicist, and G. G. Swarp, physical 
chemist, have been appointed research associates at the Bureau of 
Standards by Sears, Roebuck and Company of Chicago, to study the 
methods of standardization of mechanical devices and commercial arti- 
cles on a physical and chemical basis. 

Mr. H. M. WESTERGAARD has been appointed a research engineer 
at the Bureau of Standards by the American Concrete Association, to 
investigate the properties of flat-slab concrete and tile structures. 

Mr. G. M. WILLIAMS, associate engineer of the cement, sand and 


stone section of the Bureau of Standards, has resigned to accept a 
position as professor of civil engineering at the University of Saskatch- 
ewan, Saskatoon, Saskatchewan. 

Dr. SaDAo YosuipA, of the Department of Pathology, Osaka Medical 
College, Dr. T. Minowa, now at Cold Spring Harbor, Long Island, 
and Prof. Hiko Matsumoto, of Sendai University, visited Washington 
in October. 
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